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Problem Statement: 

Utilizing provided Characterization data and volume estimates from references above determine the 
optimum packaging configuration for the V-Tank wastes ensuring compliance with applicable Department 
of Transportation (DOT) regulations, requirements and specifications. Packaging configuration of the 
wastes will also take into consideration the classification of the waste as either Class A or Class B with 
respect to the regulations specified at 10 CFR S61.55. The ultimate packaging configuration will also 
have to be compliant with the applicable TSD Facility WAC and Radioactive Material License. 

Method of Solution: 

Input data, specifications, and applicable regulatory criteria into Excel 97 spreadsheets that have been 
designed and validated to determine appropriate DOT shipping criteria and 10 CFR § S I  ,515 classification. 
Note that these spreadsheets are attached as referenced herein. 

Note: The DOT spreadsheet contains formulas that have been validated or “check printed” to ensure cells 
are referenced correctly and arithmetic Operations and algebraic calculations are correct. The 
spreadsheet is then “locked” using the password protection function. The values and subsequent 
determinations that the algebraic formulas calculate have been independently verified using RADCALC 
software available through the DOE/NTP website. Calculations are also independently verified using a 
Hewlett-Packard model 48G+ hand held calculator. 

Three options were developed for containerizing the V-Tank wastes for compliance: 1) applicable DOT 
packaging requirements; 2) meet the defining criteria of a Class A or Class B waste as specified in 10 
CFR 361 55; and, 3) TSD facility specific WAC with respect to acceptable volumes for processing. 

0 Option 1 looked at first mixing the entire contents of each V-Tank to ensure a homogenized waste 
steam. Then, the appropriate volume from each tank would be placed into a HIC mixing it with the 
appropriate volume of clean soil so that the resultant total volume met the criteria of a Class A waste. 
This option does not take into consideration TSD facility WAC but was developed to demonstrate 
creative problem solving and to get a characterization picture of the entire contents of each V-tank. 
Option 2 looked at containerizing the homogenized waste into the minimum number of HlCs to be 
compliant with the Type 6 shipping container’s Certificate of Compliance with respect to allowable 
quantity of fissile material and irrespective of whether the material was a Class A or whether it met 
WAC. This option was developed to give management personnel characterization information that 
would be necessary if temporary storage onsite or offsite was to be considered. 
Option 3 looked at separating the phases of each tank and containerizing the fiquid and sludge or 
solid portions. Each phase would then be evaluated to determine the appropriate volume necessary 
to place into a DOT specification 55-gallon drums and thereby demonstrate compliance with DOT and 
Type B shipping cask packaging requirements and the Class A criteria per 10 CFR §6?.55, and TSD 
facility specific WAC. 

Ass u m p t i on s : 

1. The sludge content of each V-Tank will be mixed thoroughly to ensure a homogeneous material and 
that to the extent practicable; the radioactivity will be essentially uniformly distributed throughout the 
mixture. 

2. High Integrity Containers (HIC) PL8-120MT may be used as the primary containment for liquid waste 
shipments, as required. 

3. Sludge will be placed in PL8-120 FPlFEDX HlCs 
4. Due to the HIC’s maximum net weight capacity of 6900 pounds and net volume capacity of 804.9 

gallons, each HIC can only be filled to approximately 78% capacity using a typical soil density of f .28 

5. The mixture of clean soil in Option 1 (Le., soil whose radioactivity does not contribute appreciably to 
the radioactivity of the waste in a HIC) is permissible to meet 10 CFR s61.55 criteria as a Class A 
radioactive waste. This option was rejected due to WAC disposal and manifesting requirements. 

gkc. 
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6. 

7. 

a. 

9. 

IO. 

11. 

(Note: refer to “Issuance of Final Branch Technical Position on Concentration Averaging & 
Encapsulation,” revision in part to waste classification technical position, January 17, 1995.) 
The DOT spreadsheets compare the activities for each packaging configuration of V-Tank wastes to 
DOT Transportation Types. Waste stream analysis will need to be reviewed by the appropriate 
disposal facility prior to final packaging and shipping. 
This evaluation does not evaluate V-Tank wastes for compliance with any waste disposal facility or 
the acceptance criteria with respect to R C W S C A  constituents. 
The numbers derived by the DOT spreadsheets should be used as estimates only. The 
determinations made by interpretation of the data in the DOT spreadsheets should be carefully 
considered with respect to the quality of the radiological characterization data provided. 
With regards to the characterization data, when a radionuclide was not detected, its detection limit 
was used as a conservative estimate. Note that this conservative assumption has essentially no 
effect on the overall determinations. 
Th-234 and Pa-233 are assumed to be in secular equilibrium with the parent radionuclides, U-238 
and Np-237 respectively; their activities have been added as appropriate. 
The activity of Pu-241 has been added at 9.52 times the activity of Am-241 per 49 CFR § I  73.433 
requirements. 

Sources of Formulas and References: 

Characterization Data from: 

Comprehensive Remedial lnvestigation/Feasibi/ity Study (RVFS) for Test Area North Operable Unit 1 - 10 
at INEEL, DOEAD-10557, November 1997, Dept. of Energyhdaho Area Office, Idaho Falls, ID. 

V-Tank Waste Volumes from: 

Memorandum from Carolyn S. Blackmore to J.  Todd Taylor, 03/10/98, Criticality Safety Issues Associated 
With The Test Area North V-Tanks - CSB-004-98, Lockheed Martin Idaho Technologies Company. 

Specifications for Duratek Type B shimina cask and HlCs from: 

Duratek Transport Cask Inventory, “CNS 8-1 206” 

Docket No. 71 -91 68, Model No. CNS 8-1 20B Package, Certificate of Compliance for Radioactive Material 
Packages, Certificate Number 9168, Revision 11, U.S. Nuclear Regulatory commission 

Duratek Polyethylene HlCs Dimensions and Volumes, “PL‘8-120MT” 

E-mail from Phil Strahm to Ken Schaus, July 2, 2001, Type B Cask Requirements 

Requlatory Requirements from: 

49 CFR 171-1 78, October 2000, “Transportation”, Parts 171 through 178, “General Information, 
Regulation, and Definitions, Hazardous Materials Tables, an Shipping and Packaging Requirements”, 
Code of Federal Regulations, Office of the Federal Register. 

10 CFR 61, October 2000, “Energy”, Part 61, “Licensing Requirements for land Disposal of Radioactive 
Waste”, Code of Federal Regulations, Office of the Federal Register. 

Issuance of Final Branch technical Position of Concentration Averaging & Encapsulation, revision in part 
to waste classification technical position, January 17, 1995, Nuclear Regulatory Agency, Washington, 
D.C. 

Calculation: 
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The activity data contained in Sample Profile Data For Maximum and Average DOT and IOCFR 61.55 
Calc were used (attachment 2) as the basis for all t he  DOT and burial determinations. This data was 
taken from sample information provided in the characterization data provided in Comprehensive 
Remedial Investigation/Feasibility Study (RIIFS) for Test Area North Operable Unit 1-10 at INEEL 
@OE/lD-10557, November 1997). The characterization data was converted from picocuries per gram 
(pcilg) or picocuries per liter (pCi/L) to curies (Ci). Average and maximum data values were then 
calculated for each radionuclide listed on the Profile Data Tables for each liquid sludge phase contained 
in Tank V-1, V-2, V-3 and V-9. Note that an average and maximum data value was not calculated for 
each tanks liquid phase since only one sample result was reported. The sludge density (estimated at 
1.02 g/cc) was converted from the appropriate V-Tank analytical data to glcc. 

- Tank Number: 

Amount of Liquid 

The data was then copied into the appropriate DOT spreadsheet (with respect to a particular packaging 
configuration) manipulating the percent of total activity before copying. For example, if a particular tank’s 
waste content were to be divided into 10 HICs, then the total average andior total maximum activity would 
correspondingly be divided by I O .  The amount of waste and percent activity is dependent upon the 
packaging configuration with respect to meeting Class A criteria (Option 1) or ensuring 15 grams or less 
of fissile material per package (Options 2 and 3). The results of the DOT spreadsheet calculations are 
provided below. 

V- t v-2 v-3 V-9 

1684 1596 6470* 320 

Discussion: 

Sludgeflank (gal.) 
No. contaminated 

gallons/HIC 
No. gallons “clean” 

Radiological characterization data and waste volumes were input into DOT spreadsheets to analyze the 
three packaging configurations as specified in Options 1, 2, and 3. The results are reported below as 
follows: 

(8300) 
7.5 4 8.5 3.5 

51 1 514 51 I 514 
~~~~ 

Table 1. Results of Confiquring V-Tank Water and Liquid Sludge adding Soil to HlCs bv Optionl. 

- 
soil/H IC 

No. of HlCs for 
Disposal 

Total amount of soil 

225 399 762 92 

116,420.5 206,682.0 395,431 .O 47,314.0 

Total amount of soil 1 576.4 1023.3 1957.8 234.3 
needednank (yd3) 

Activity/HlC(Ci) 

9O/HlC (Ci) 

Total Avg. 

Total Avg. Sr- 

Total Ava. Cs- 

1.694E-01 1.158E-01 1.019E-01 1.396E-01 

6.897E-02 6.899E-02 7.191E-02 6.835E-02 
1 

7.880E-02 3.909E-02 I 2.527E-02 5.902E-02 
137/HIf(Ci) 

Total Avg.Co-60 2.1 75E-03 1.352E-03 6.20E-04 9.956E-03 1 

*The gallons of liquid indicated in tank V-3 was the quantity at the time of 
sample. This number represents a more conservative concentration than if the 
current 8,300 gallons were used. 

(Ci) 
Classification of 
drums (1 OCFR 

61.55) 
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Refer to Table 1 .The total number of HlCs to dispose of all V-Tank wastes using option 1 is 1,478. The 
total amount of “clean” soil needed (which is not permissible per “Issuance of Final Branch Technical 
Position on Concentration Averaging & Encapsutation,” revision in art to waste classification technical 
position, January 17, 1995.) is approx. 7.66€+05 gallons (3,793 yd ). The figures presented in Table 1 do 
not take into account the volumes or activities of the wastes to be flushed from ancillary piping andlor 
rinsates. Attachment 3 contains the DOT and I O  CFR $61.55 near surface burial criteria spreadsheets 
used to derive the results cited in Table 1. This process would require diluting the activity using soil from 
around the tanks. Based on the activity contained in each tank the amount of soil placed in each HIC 
would be prohibitive as well as illegal. This information is provided to demonstrate how concentrated the 
activity is inside these tanks and how much aggregate would be required to ship in HlCs to meet the 
burial criteria of Class A waste. 

Y 

Tank Number: v- 1 v-2 v-3 

Amount of 1684 1596 6470* 
WasteiTank (gal.) (8300) 
Amount of Fissile 148 94.2 88.3 

Materialflank 

v-9 

320 

156 

Grams I 
No. of HlCs @ 15 g 10 7 6 (9) 11 

Amount of Liquid 168.4 228 *719 29.1 

or less Fissile 
Material 

Sludge/HIC (gal) 

Activity/HIC(Ci) 

, Sr-9O/HIC (Ci) 

Total Avg. 16.25 6.58 8.25 11.6 

Total Avg. 6.67 3.909 5.82 5.86 

Total 7.62 2.215 2.048 4.9 

(Ci) 
Avg. Cs-l37/HIC 

Total Ava.Co-60 i .2 1 4 7.662E-02 5.029E-02 8.274E-01 
(CY) 

Classification of 
drums ( 7  OCFR 

61 55) 

Refer to Table 2. The total number of HlCs to be placed in interim storage. The HlCs contain all the V- 
Tank wastes (without respect to meeting the definition of being a Class A waste) but being compliant with 
the fissile material restrictions of the Type B DOT shipping cask. The number of HlCs needed was 
determined to be 34, however, due to the weight restrictions of the HIC, the V-3 Tank wastes would need 
to be packaged into 9 HlCs resulting in 37 HlCs total. Table 2 above provides information on gross 
storage activity of sfudge and water in HICs. This option would create large quantities of liquid sludge in 
HICs. Although the HlCs meet the shipping criteria for a fissile activity no considerations were given to 
the total activity, the liquid content in the HICs, or the restrictionAimitation imposed on the facility required 
to process the liquid sludge. This option would require the liquid sludge to be repackage and stabilized 
for proper Class B mix waste burial requirements. Attachment 3 contains the DOT and I O  CFR 61.55 
Near Surface Burial Criteria spreadsheets used to derive the results cited in Table 2. 
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Table 3a. Results of Confiaurinq V-Tank Sludge Phase Wastes by Option 3 Usinn Averaae Data 
Values. 

Refer to Table 3a. Using average sample data values, the V-Tank sludges would all be Class B wastes, 
which would require a prospective TSD Facility to have the appropriate radioactive material licensing. It 
should be noted that the amount of waste per container is being driven by the DOT fissile material per 
package limit of 15 grams or less and not the Sr-90 and Cs-137 Curie content per package. Also, note 
that for Tank V-9 wastes the amount of Sr-90 and Cs-I37 is relatively low due to the reduced volume of 
waste per container (22.73 gallons for this example). The reduced volume of V-9 Tank waste at 22.73 
gallons per drum has a corresponding 14.1 grams of fissile material (mostly U-235) which is below the 
DOT fissile material limit per package. To fill the 55-gallon drum to capacity with V-9 Tank wastes would 
exceed the per package fissile material limit. Attachments 4, 5, 6, and 7 under the spread sheet data title, 
Tank V-I ,V-2,V-3 and V-9 respectively, Container ID # gal/drum w/AVG provide the activity data to 
support both the DOT and Burial Classification of waste. 

v -2 v-3 

66.9 141 .O 

10.4 11.4 

52 50.2 

I O  13 

Table 3b. Results of Confiquring V-Tank Sludne Phase Wastes by Option 3 Usinq Maximum Data 
Values. 

v-9 

14.2 

14.1 

17.85 

14 

Tank Number V- 7 
~ 

Total Activitynank (Ci) 

Amount of Fissile 
MateriaVDrum (9) 

Amount of sludge/drum (gal.) 

No. of drums 

Total Sr-9O/drum (Cj) 

(IOCFR 61.55) 

69.3 

14.5 

26 

20 

Total Activity/drum (Ci) I 1.02 I 6.69 10.8 3.47 

3.31 8.61 0.487 

2.83 1.75 

Refer to Table 3b. Using maximum sample data values the V-Tank sludges would all be Class B wastes, 
which would require a prospective TSD Facility to have the appropriate radioactive material licensing. For 
instance, the amount of Sr-90 per drum of V-3 Tank waste is 8.61 Ci, which exceeds the ATG 
Radioactive Material License limit of 4 Ci. However, the quantities of waste per container are compliant 
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with DOT packaging requirements with respect to amount of fissile materials (Le., less than or equal to 
15 grams). Note that for Tank V-9 wastes the amount of Sr-90 and Cs-137 is relatively low due to the 
reduced volume of waste per container (1 8 gallons for this example). The reduced volume of V-9 Tank 
waste at 18 gallons per drum has a corresponding 14.1 grams of fissile material (mostly U-235) which is 
below the DOT fissile material limit per package. To fill a 55-gallon drum capacity with V-9 Tank waste 
would exceed the per package fissile material limits. Attachments 4,  5, 6, and 7 under the spread sheet 
data title, Tank V- I ,  V-2, V-3, and V-9 respectively, Container ID # V-I, V-2, V-3 and V-9 Solids (# gal 
per drum using MAX) provides the activity data to support both the DOT and Burial Classjfication of 
waste. 

Tank Number 

Table 3c. Results of Confinurinn V-Tank Sludge Phase Wastes by Option 3 Using Maximum Data 
Values and Limiting Quantities to meet I 4 Curies Sr-90 and Fissile Material Requirements. 

I v-9 
I 

v- 1 v-2 v-3 

Total Activitynank (Ci) 

Amount of Fissile 
MateriaVDrum (9) 

Amount of sludgeldrum (gal.) 

69.3 66.9 141 .O 14.2 

14.5 10.2 5.45 14.1 

26 52 24 18 

No. of drums 

Total Activity/drum (Ci) 

20 10 27 14 

3.47 6.69 9.02 1.02 

Total Sr-9Oldrum (Ci) 

Total Cs-I37/drum (Ci) 

Refer to Table 3c. Using maximum sample data values the V-Tank sludges would all be Class B wastes, 
which would require a prospective TSD Facility to have the appropriate radioactive material licensing. By 
reducing the amount of liquid sludge by approximately 50% in Tank V-3 you would be able to meet both 
the amount of Sr-90 per drum for all the tanks and not exceed the proposed ATG Radioactive Material 
License limit of 4 Cikontainer. This option enables both the quantities of waste per container to meet 
DOT packaging requirements with respect to amount of fissile materials (i.e., less than or equal to 15 
grams) and disposal facility limitations. Note that for Tank V-9 wastes the amount of Sr-90 and Cs-137 is 
relatively low due to the reduced volume of waste per container (17.85 gallons for this example). The 
reduced volume of V-9 Tank waste at 17.85 gallons per drum has a corresponding 14.1 grams of fissile 
material (mostly U-235) which is below the DOT fissile material limit per package. To fill a 55-gallon drum 
capacity with V-9 Tank waste would exceed the per package fissile material limits. Attachments 4, 5, 6,  
and 7 under the spread sheet data title, Tank V-I, V-2, V-3, and V-9 respectively, Container ID # V- I ,  V- 
2, V-3 and V-9 Solids (# gal per drum using MAX) was used to provide data for this table. Amounts 
indicated in Table 3c for Tank V-3 are approximately 50% of the amount specified in the attachments. 
Each of these sheets provide the activity data to support both the DOT and Burial Classification of waste 
based on limiting the amount of fissile material in each drum. 

I 
I .44 3.31 3.94 I 0.487 

1.59 2.83 ,802 0.439 
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Table 4 Results of Confinurina V-Tank Liquid Phase Wastes per Option 3 into HICs. 

Tank Number 

Total Activitynank 

Amount of liquid/HlC (gal.) 

No. of HlCs 

Total activity/HIC (Ci) 

Total Activity Sr-90 (Ci) 

Total Activity Cs-I 37 (Ci) 

Classification/HIC 

V- 1 v-2 v-3 v-9 

0.1 57 0.493 0.505 0.160 

582 538 725 35 

2 2 8 '2 

0.0787 0.247 0.0629 0.0801 

0.00447 0.00998 0.0338 0.0331 

0.00639 0.0275 0.01 16 0.0000556 

Class A Class A Class A Class B 

Refer to Table 4 and Attachment 8. Average and maximum sample data values were not used because 
only one sample data set was reported for the V-Tank liquids. The V-I,  V-2, and V-3 liquid tank wastes 
would be Class A wastes if no attempt to treat water to a lower activity was made. The quantities of waste 
per container are compliant to packaging requirements with respect to amount of fissile materials (i.e., 
less than or equal to 7 5 grams). If verification sampling of the V-Tank sludge wastes closely approximates 
the concentrations indicated by the existing characterization data, then it would be reasonable to expect 
that these liquid wastes could be containerized into approximately (12) HICs. Each of the HlCs could be 
shipped to a prospective TSD facility (e.g., solidification and shipping to Envirocare) as DOT Class 7 LSA- 
I1 liquids using excepted packaging (i.e., overpacking in Type B cask unnecessary). Attachment 4,5. 6 
and 7 under the spread sheet data title, Tank V-I ,V-2,V-3 and V-9 respectively, Container ID # V-I , V-2, 
V-3 and V-9 Solids (Liquids Total) was used to provide data for this table. Each of these spread sheets 
provide the activity data to support both the DOT and Burial Classification of waste based on limiting the 
amount of fissile material in each drum. 

The V-9 liquid tank wastes were determined to be Class B wastes. The concentration of H-3 may be a 
contributing factor to this waste not meeting Class A criteria. It should also be noted that the V-9 liquid 
tank waste would be containerized into 55-gallon drums due to the low volume. 

Summary of Results: 

Three options or packaging configurations were developed and evaluated for containerizing the V-Tank 
wastes. 

The first option provided a method of mixing soil in concentration that reduce activity level to within Class 
A burial requirements. This process is not practical and is not permitted based on the NRC position 
paper, Issuance of Final Branch technical Position of Concentration Averaging & Encapsulation, revision 
in part to waste classification technical position, January 17, 1995, Nuclear Regulatory Agency, 
Washington, D.C. 

The second option containerized in quantities that met the DOT requirements for fissile material but would 
exceed the burial requirements for Class A mixed waste. It is expected that Class B mix waste will be 
accepted by the proposed treatment, storage, and disposal (TSD) facility by the end of 2001 but the 
activity per container would be far below the level contained in each HIC. Specifically, ATG - Richland's 
waste acceptance criteria (WAC) and radioactive materia! license would require that containerized waste 
for vitrification not exceed 4 curies of activity for 3-90. 

Option 1 looked at configuring the homogenized wastes from each tank into high integrity container 
(HIC)s mixing with clean soil to meet the criteria of a Class A waste. Although Option 1 was initially 
known to not be very practicable, it demonstrated some creative problem solving and allowed personnel 
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to get a characterization picture of the total waste volume in each V-tank. This information was used in 
developing subsequent packaging configurations. 

Option 2 looked at containerizing the homogenized waste into the minimum number of HICs to be 
compliant with the Type B shipping container's Certificate of Compliance with respect to allowable 
quantity of fissile material and irrespective of whether the waste was a Class A or Class B waste. This 
option was developed to allow personnel to make an informed decision if it would be necessary to 
temporarily store waste onsite and/or transporting the waste to an alternate temporary storage location 
before ultimate treatment and disposal. 

Option 3 looked at separating the phases of each tank and containerizing the solid or sludge portion into 
DOT specification 55-gallon drums. The resultant liquid sludge phase volumes could be made compliant 
with respect to DOT fissile material quantity limits for Type B shipping cask by limiting the amount of liquid 
sludge placed in each drum. This option would stilt classify the waste under 10 CFR 61.55 as Class B. 
The liquid fraction of each V-Tank would be treated to meet LDR requirements, pumped into strong tight 
containers, and then solidified to meet the specific requirements of the applicable WAC. 

Conclusions and Recommendations: 

1. It was determined that option 1 was cost prohibitive due to the large number of HlCs and 
associated transportation costs. Also, Option 1 is not allowed per "Issuance of Final Branch 
Technical Position on Concentration Averaging & Encapsulation," revision in part to waste 
classification technical position, January 17, 1995. 

2. Option 2 would only be a temporary solution allowing time for potential regulatory roadblocks to 
be reconciled and would likely require further repackaging of contents at some future date. The 
Duratek CNS 8-1206 Type 6 cask is only rated for 15 gram or less of fissile material per it's 
Certificate of Compliance. If only V-1 Tank wastes were placed into (1) HIC at 725 gallons, it 
would contain approximately 63.8 grams of fissile material. Therefore, configuring the 
homogenous V-Tank wastes into HlCs per Option 2 is considered impracticable. This option 
would be feasible only for temporary storage of wastes pending ultimate disposition. 

3. Packaging the V-Tank wastes in accordance with Option 3 may be considered the best solution 
at this time. The V-I, V-2, V-3, and V-9 liquid tank wastes may be considered for acceptance at 
the appropriate TSD facility with respect to meeting radioactive and 10 CFR 561.55 
classifications. This would assume that these liquid wastes would meet RCRAfTSCA waste 
acceptance criteria after treatment to meet LDR restrictions. The liquid tank wastes would be 
packaged into DOT specification containers and shipped as DOT Class 7 LSA-II materials or 
Type A waste after solidification and treatment depending on the levels achieved from treatment. 

The V-Tank sludge or solid phase wastes may require interim storage onsite and dewatering with 
subsequent sampling to determine the optimum disposal pathway. Ultimate disposal of the 
V-Tank sludge phase waste will very likely require a radioactive material licensing variance. 
However, the V-Tank sludge phase waste as configured in 55-gallon drums in Option 3 would be 
DOT compliant. This packaging option assumes that the liquid sludge would be dewatered to 
<I % free liquid by volume (e.g., filtration, expression, centrifugation, or clarification), thereby 
being compliant with the industry practice of the Type B shipping cask's COC. Dewatering drums 
have been designed to ensure that water content of drums meets the requirements for shipping in 
a Duratek CNS-8-1206 cask following a period of interim storage. 

4 .  Expected dose rates from the V-Tank contents indicate that there should not be any problems 
expected with complying with the DOT Type B shipping cask dose rate requirements for 
packaging and shipping. Particularly the liquid portions of tanks V-I, V-2, and V-3 that may be 
determined to be shipped as LSA-II Class 7 radioactive materials. The sfudge wastes packaged 
into 55-gallon de-watered drums should easily comply with activity and dose rates for Type B 
shipping casks based on estimated dose calculated in design Calculation ABQOI -HP001. 
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5. Untreated V-Tank liquids would need to be solidified and disposed of as a Class A waste and 
shipped as LSA-II packages. V-9 liquids would need to be treated as Class 6 waste and shipped 
in a Type A container. 

6. Attachment 9 summarizes the data for the sand filter. Based on the limited data available for the 
sand filter, the material is classified as a Class B waste. For shipping the waste can be 
packaged in %-gal drums and shipped as LSA-I1 materials. 

7. Attachment 10 is an excerpt from 10 CFR 61 which states that prior to disposal of liquids, they 
must be solidified or packaged in sufficient absorbent material to absorb twice the volume of the 
liquid. This will apply to all V-Tank tiquids prior to disposal. 

8. Attachment 11 is an e-mail from Phil Strahm at Duratek, Inc., on dewatering requirements for 
Type B casks and is the justification for the 1 O% free liquid used to determine dewatering of the 
sludge. 
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List of Attachments 

Attachment Title 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 Duratek Transport Cask Inventory 

2 Table 3. Duratek Polyethylene HlCs Dimensions and Volumes 

Certificate of Compliance No. 9168, Rev. 11, Docket No. 71-9168 

Certificate of Compliance High Integrity Containers DHEC-HIC-PL-001 
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Table 3 
Duratek Polyethylene HICs Dimensions and Volumes 

Weight 
(Lbs.) 

Empty Size/Type I 
Polyethylene HICs 

PL6-80 MT 500 

Internal 
Height Diameter Usable Vol. Disposal 

(In.) (in.) (cu ft.) Volume 

83 3 11 ^_1 56.5 57 />.3 

1 83 3 

I-pL6-80 MTIF 52.5 56.5 1 57 64.1 

PL6-80 FR 550 56.5 I 57 7 3 3  ! 
PL6-80 FPjFEDX 

1 PL8-120 MTIF 

* j 4  I 625 56 5 57 7 3 3  1 

600 73 5 60 107 6 120 3 

625 7 3 5  1 60 I 95 8 120 3 

'?' ' 3 
~ 

120.3 PL8- 120 FR 650 73.5 60 107.6 ~ 

PL8-120 FP,FEDX 725 73.5 60 107.6 120.3 
! 

PL14-I70 MT so0 71.5 72.5 I i 50.3 l i 0 .S  , 

I 

~~ ~~~ 

PL 13- I70 LlTIF 850 71.5 1 72.5 134.9 i 170.5 

~ 

(LLRW Contarner Oescriptianj 

PL 14- 170 FR : 850 71.5 1 72.5  l50.3 1 170.5 

I PL 14- 170 FPiFEDX 1,000 

PL14-195 MT 850 

; PLlil-195 MTIF 900 

71.5 I 72.5 150 3 1708 I 
78 74 171.4 194.1 

78 74 154.6 193.1 I 
900 

1,050 

PL13-195 FR 

PL14-195 FP/FEDX 

i pL14-21j MT 1,200 

PLI4-215 MTIF 1,250 

PL14-215 FR 1,250 

74 171.4 194.1 I 78 I 
78 7;: 171.3 193.1 

78.375 76 189.2 205.8 

78.375 16 171.7 205.8 

78.375 ! 76 189.2 205.8 
~ 

I 

PL2 1-300 MT 1,100 loa 80 285. I 3 11.2 

PL2 1-300 MTIF 1.175 108 80 262. i 314.2 

PL21-300 FR 1,150 108 80 285.1 314.2 

r 

PL2 1-300 FPiFEDX I 1,350 1 oa 80 285.1 1 3142  
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2. PREAMBLE 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 

:?CE',, CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

1 L CERTIFICATE NUMBER b REVISION NUMBER C DOCKET NUMBER d PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
t .  forth in Title 10, Code of Federal Regulations, Part 71. "Packaging and Transportation of Radioactive Material.' 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 3. 

91 68 11 71 -91 68 

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

'"e* F - __. 
Chem-Nuclear Systems, LLC 
140 Stoneridge Drive 
Columbia, SC 29210 

<# ::+2"; E?. 'it=$ u 
b-';,Chem-Nuclear Systems, Inc. application 

.,'is "L. w I' e ?  
dded February 26, 1990, as supplemented. 

- '=4 h, * .Tu - b- 

. .  - -  
* .~ .+"- >: p 

.<e,< *e 
n -. . 4. CONDITIONS 

This certificate is conditional upon fulfillinq the requirements of 10 CFR Part 71, as applicable,-&dthe conhitions specified below. 

USN9168/B(U) 1 OF 3 

.v-. 
A .  
b '  

@-a 

5 

(a) Packaging 
iJ 
-yx 

(2) Description I S  uCr?$ 

e.& 

%*- 

(1) Model No.: CNS 8-1 
m-4 

The packaging is a c -inch.OD by 88-inch high cask for 
radioactive waste inder with a 62-inch ID by 75-inch 
high cavity. The 
0.75-inch thick inner steel shell and 1-1/2-inch thick outer steel shell. The exposed sides of 
the package are provided with a thermal'barrier consisting of a 5/32-inch diameter wire wrap 
on 12-inch centers and covered with a 3/16-inch thick steel jacket. The bottom weldment is 
made of two, 3-1/4-inch thickcarbon steel plates. The primary lid is sealed with a double 
silicone O-ring and 20 equally spaced 2-inch diameter bolts. The centered secondary lid is 

covers a 29-inch opening in the primary lid. The optional drain line is sealed with a 3/4-inch 
diameter cap screw and a silicone O-ring. The lid sealing surfaces are stainless steel and 
the space between the double O-ring seals is provided with a test port for leak testing. 

The top and bottom of the cask are provided with steel encased, rigid polyurethane foam 
impact limiters. The impact limiters are secured to each other about the cask with eight 
1 -inch diameter ratchet binders. The impact limiters are 102 inches in diameter and the 
overall height of the package with the impact limiters attached is 132 inches. 

a lead thickness of 3.35 inches encased in 

I 
I 
I 

sealed with a double silicone O-ring and twelve equally spaced 2-inch diameter bolts, and 

. .  

The package is provided with four tie-down and two removable lifting devices. Each lid is 
provided with three lifting lugs. 'The gross weight of the packaging and contents is 
approximately 74,000 pounds. 

.- 



NRC FORM 618 US. NUCLEAR REGULATORY COMMISSION 

(8-20001 10 t ~ a  73 CERTIFICATE OF COMPLIANCE 

!I FOR RADIOACTIVE MATERIAL PACKAGES 
.I- - CERTIFICATE NUMBER 1 b REVISIONNUMBER I c.DOCKETNUMBEA d PACKLSIE IDENTIFICATION NUMBER 1 PAGE PAGES 

Packaging (Continued) 

(3) Drawings 

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc. Drawing No. 
C-110-E-0007, Sheets 1, 2, and 3, Revision No. 10. I 

Contents 
m m- 

(1) Type and form of material ..- Z>-,B fi e - --. h-,$ * - 01 
"i ..$. 

(i) Byproduct material in the form of dewatered resins, solids, or solidified waste . +& 

contained within secondary containers; or -> A7 

(ii) Radioactive mat the form of activated reactor components. .-:--, * 3 
- - -7 ' &  

(2) Maximum quantity of 

Type B quantity of ra ,000 times a Type A quantity, 100 
thermal watts, and 14,680 pounds including weight of the contents,-secondary containers, 
and shoring. The contents 
10 CFR 71.53 are not exce 

'y? 
'.. * 

ovided the mass limits of 

/ r y  
Except for close fitting contents, 
or activated components, and ih 
transport. I _  

The cask primary lid must be se 

secondary containers, 
ccident conditions of 

by twelve, 2"-8UNC-2A x 
4-3/4" or twelve, 2"-8UNC:2A x 4" long hex cap screws with a flat washer torqued to 500 ft-lbs * 50 I 

% 
-I $ .: 

c a+. WA-. b 
ft-lbs (lubricated). 

Prior to each shipment, the package must be leak tested in accordance with Section 8.2.2.2 of the 
. x,$;- -+p- $:* 4J-3A 

application. For contents that meet the definition of low specific activity material or surface 
contaminated objects in 10 CFR 71.4, and also meet the exemption standard for low specific activity 
material and surface contaminated objects in 10 CFR 71.10(b)(2), the pre-shipment leak test is not 
required. 

In addition to the requirements of Subpart G of 10 CFR Part 71: 

(i) Each package must meet the acceptance tests and be maintained in accordance with the 
Acceptance Tests and Maintenance Program of Section 8.0 of the application, 

(ii) The seals must be replaced with new seals if inspection shows any defects or every 12 
months, whichever occurs first. The tests ports and optional drain line must be appropriately 
plugged and sealed prior to transport, and 

(iii) The package must be prepared for shipment and operated in accordance with the operating 
procedures of Section 7.0 of the application. 

. .. 



NRC FORM 618 US. NUCLEAR REGULATORY COMMISSION 

( b m )  lOCFR71 CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

I i CERTIFICATE NUKBER I D REVISIONNUMBER 1 c.DOCI(ETNUMBER I 0. PACKAGE IDEhTlFlWTlON hUMBER 1 PAGE PAGES 

91 68 11 71-9168 I USNS168/B(U) 1 3  OF 3 

10. (a) For any package containing water or organic substances which could radiolytically generate 
combustible gases, determination must be made by tests and measurements or by analysis 
of a representative package such that the following criteria are met over a period of time that ' 
is twice the expected shipment time: 

(i) The hydrogen generated must be limited to a molar quantity that would be no more 
than 5% by volume (or equivalent limits for other inflammable gases) of the 
secondary container gas void.if present at STP (Le., no more than 0.063 g-moles/ft3 
at 14.7 psia and 7 0 " F W  

q3 c- -- 
(ii) The secondary container and cask=cavity must be inerted with a diluent to assure that 

oxygen must be limited to 5% by volume in those portions of the package which could *++- i 
Y S  have hydrogen greater than 5%. .. 5, 

."* 
9 

For any package delivered to a carrier for transport, the secondary container must be 
prepared for shipment in the same manner in which determination for gas generation is 
made. Shipment period begins when the package is pfepared (sealed) and must be 
completed within twice the expected 

(b) For any package containing mat concentration not exceeding that 
for low specific activity material, and shipped within 10 days of preparation, or within 10 days 
after ventinq of drums or 0theisCcondat-y containers, the determination in (a) above need 
not be made, and the time re 

. . .  

11. The package authorized by th the general license 
provisions of 10 CFR 71.12. 

Expiration date: June 30, 2005. 12. 

REFERENCES 
v. 

Chem-Nuclear Systems, lnc., application dahd iebr iary  26, l&. 

' 

, -+ ." .*; $ -. 

Supplements dated: February 22, 1994; February 23, 1995; September 1, 1998; May 25 and June 1, 1999; I 
I and May 26, August 23 and 30, December 8,2000 and January 30,2001. 

. .. 

FEbruary 6 ,  2001 
Date: 

. -  

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

E. William B&h, Director 
Spent Fuel Project Office 
Office of Nuclear Material Safety 

and Safeguards 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D.C. 205554001 

*. 

SAFETY EVALUATION REPORT 

Docket No. 71 -91 68 
Model No. CNS 8-1206 Package 

Certificate of Compliance No. 9168 
Revision No. 11 

SUMMARY 

By application dated December 8,2000, as supplemented January 30,2001 , 
Chem-Nuclear Systems, LLC (CNS) requested an amendment to Certificate of 
Compliance No. 9168, for the Model No. CNS 8-120B package. CNS requested that the 
operating procedures specified in Chapter 7 of the Safety Analysis Report (SAR) be 
amended. CNS also requested that the parts list on the package drawing be revised to 
correct the bolt lengths for the primary and secondary lid closure bolts, and to increase 
the durometer tolerance for the silicone O-rings. Based on the statements and 
representations in the application, the staff agrees that these changes do not affect the 
ability of the package to meet the requirements of 10 CFR Part 71. . - 

EVALUATION 

CNS requested revision to the SAR for the Model No. CNS 8-1206 package in its 
application dated December 8, 2000. The revisions to the SAR are operating procedure 
changes in Chapter 7, and editorial corrections to the SAR Table of Contents. Certificate 
of Compliance No. 9168 has been amended to reference the December 8,2000, 
application. 

The operating procedure changes requested by the applicant include modifying the step 
for torquing the lid bolts to require they be torqued in a two-step process. Additionally, the 
step specifying the final torque value for the secondary lid has been modified to indicate 
the value as 500 ft-lbs, instead of the previous value of 250 ft-lbs, which was a 

- typographical error. 

In a supplement dated January. 30, 2001 , CNS requested revision to package drawing 
C-110-E-0007, 'CNSI 8-1 208 Shipping Cask." The requested change would: 

1) Correct the primary and secondary lid closure bolt lengths to reference bolts 
of 4 3/4 inch length as well as bolts of 4 inch length to properly reflect the fact 
that one of the casks in service uses bolts that are only 4 inch long. All SAR 
analyses were performed assuming a 4 inch bolt length, which is a 
conservative assumption for the 4 3/4 inch bolts. 

2) Increase the durometer tolerance for the silicone O-rings from 70 +Ob10 to 
60-75. The change was made to be more consistent with O-ring 
manufacturing practices and tolerances. 

The Certificate of Compliance has also been revised to correct the following, which are 
described in detail below: a) Condition 5(a)2, b) Condition 8, and c) References. 



-2- 

A minor change was made to the package description in Certificate of Compliance 
Condition 5(a)2 to properly label the dimensions of the package. The secondary lid 
covers a 29-inch opening in the primary lid, but is not, itself, 29-inches in dimension. A 
minor revision was also made to Condition 7 of the Certificate of Compliance to reflect the 
correct length of the primary and secondary lid bolts, as described in Drawing No. 
C-110-E-0007, Sheet 3, Revision No. 9. Finally, a reference was added for the 
February 23, 1995, application for renewal of the Certificate of Compliance, for 
completeness of the References section. 

The staff reviewed the changes to the operating procedures and the package drawing. 
The staff agrees that the changes are minor and do not affect the safety analyses in the 
SAR. Therefore, the staff concludes that the proposed changes are acceptable, and the 
changes do not impact the ability of the package to meet 10 CFR Part 71. 

CONCLUSfON 

The Certificate of Compliance has been revised to reference the December 8,2000, SAR 
changes and the January 30,2001 package drawing changes. 

Based on the review of the statements and representations in the application, the staff 
concludes that the package meets the requirements of 10 CFR Part 71. 

Issued with Certificate of Compliance No. 9168, Revision No. 11, 
on F e b r u a r y  6 ,  2001 

. 

.. . 



Attachment 2 

(Excel 97 Spreadsheets used to convert INEEL Data) 
Data Sheets 

“V-1 Tank Avg-Max-Total Calcs” 
“V-2 Tank Avg-Max-Total Calcs” 
“V-3 Tank Avg-Max-Total Calcs” 
“V-9 Tank Avg-Max-Total Calcs” 
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Attachment 3 

(DOT (Excel 97) Spreadsheets used to calculate data for Options 1 & 2) 
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Attachment 4 

(DOT Spreadsheets for Tank V- I  used to calculate data for Option 3.) 
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